Tumor necrosis factor-alpha stimulates phosphatidylinositol breakdown by phospholipase C to coordinately increase the levels of diacylglycerol, free arachidonic acid and prostaglandins in an osteoblast (MC3T3-E1) cell line.
The effects of (human recombinant) tumor necrosis factor-alpha on phosphatidylinositol breakdown, release of 1,2-diacylglycerols, mobilization of arachidonate from diacylglycerol and prostaglandin synthesis were examined in a model osteoblast cell line (MC3T3-E1). Tumor necrosis factor-alpha (10 nM) caused a specific (30%) decrease in the mass of phosphatidylinositol (and no other phospholipids) within 30 min of exposure. Tumor necrosis factor-alpha doubled the rate of incorporation of [32P]orthophosphoric acid into phosphatidylinositol, indicating that the turnover of inositol phosphate was enhanced, and increased the content of diacylglycerol in parallel with phosphatidylinositol breakdown. The cytokine (10-50 nM; 4 h) also promoted a specific release of 24-34% of the [3H]arachidonate from prelabeled phosphatidylinositol, a release of 80% of the 3H-fatty acid from the diacylglycerol pool, and a 30-fold increase in the synthesis of prostaglandin E2. The tumor necrosis factor-alpha induced liberation of [3H]arachidonate from diacylglycerol, cellular arachidonate release and the synthesis of prostaglandin E2 were each blocked by an inhibitor of diacylglycerol lipase, the compound RHC 80267 (30 microM). Therefore, we conclude that, in the MC3T3-E1 cell line, tumor necrosis factor-alpha activates a phosphatidylinositol-specific phospholipase C (phosphatidylinositol inositolphosphohydrolase; EC 3.1.4.3) to release diacylglycerol, and increases the metabolism of diacylglycerol to liberate arachidonate for prostaglandin synthesis.